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(54) OSCILLATION PIECE, TRANSDUCER. OSCILLATOR AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an oscillation piece which can 
prevent faults from producing at an electrode and in which the frequency 
characteristics and CI value of the piece are stabilized, and to provide a 
transducer, an oscillator and electronic equipment. 

SOLUTION: The oscillation piece 100 comprises a base 140, formed with a 
base electrode section 140d, transducer arms 120, 130, grooves 120a, 130a 
having groove electrodes 1 20d, 1 30d, side face electrodes 1 20e, 1 30e, a 
connection electrode 1 42 for the groove electrode, and a connection 
electrode 141 for the side face electrode. In the piece 100, the width of the 
base side of an opening of the groove is formed narrower than that of other 
section. The piece 1 00 further comprises a connection electrode arranging 
section D for arranging the connecting electrode for the groove electrode 
or the connection electrode for the side face electrode near the opening of 
the groove, thus formed narrow in such a manner that the shape of the 
opening of the groove is formed substantially symmetric with respect to an 
imaginary line C-C provided running toward a longitudinal direction at a 
center in the width direction of the groove. 
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(54) [«^<d«^] wmmam^qm 



(57) 

[till] «ffi{C^fi^D^<D«:*^cKp <C tffiV 

sb i 40 1. mmmzti 2 0. i3o&. mmm$$i2 

0d, 1 3 0 dt*TSi»l 2 0 a, 130ai, i 

mmm$ 1 2 0 e , 1 3 0 e ± , itm«mtttt*«ff 1 
424, MranraswnnR uit, 4«t*s» 

ft. iulB«3B(D^Pa5CDff^ 



c 

0.07mm-H \— \ 




B 

0.05mm 



(2) 

1 

suisagp^ 6^ai l x msL 3 ti wmmu t . 

wm&^mm^ t m^mmmm^ ± zmm? zmmmm io 
mmmmm^t. ^?z>mmRx&^x. 

■fifa tc ft j5p o r 6 ft & {K&jg tc>tf u r BS3t**cc?e^E 

commmmc&f&z tix^zmsEffiSbvmnsfcDBVtw 20 
^n^nBSisj— <t & otc^ci *»»<t -r sisals 1 

&&$tL&c±*&m±?zm&mi7bmm>im3<D^ 30 
mtix^zc t*#mtr&njm 1 nwmxmio 

3 2 kHtc«or^Sc:i*^»iTS«*3H5K:gBtt 

in^mi ] m^mm^mm^tix^^mmt. 

MIB^KiSSSPcD^MS^/X^liBCcJF^^tirc^SI 40 

BuiBSSp^ssBiwtBfflijffi^ffigpi zmmrzmmmm 

# A«,/r^i;^cjR^3nrc^jg!ti-f riot, 
ffflB^>t<DSfrs^0HP»©^fli©(i3&iffi(D®^ 



ftffi 2003-87090 
2 

»(DfflfiS{cmriB^ffifflS«««aX«^iBWJfiH«ffiffl 
ft, 

itrfB^cDiiips&o^^ 

ccrft * o r » w 6 *i & {sawccs* u r KWSsccjbjs 

[ s»*i 8 ] «rga*Bb)tcDHuf B*g«iWSP^«»iBg s 
mmm&<Dffimm^fcJtm$tixi,>zmzEm&<Dffl 

[ is^ji 9 ] mibji»jk-<ds?ib^ < mat s ti/t sbp© 

im^m i o ] ms&mtoKvm&mw&m&mnmsi 
(DmwR&mwicjtmztix^ztjtk^ cne»§^© 

1 1 ] B?rlBMS6K-^#^M7K a H BJiKjjt^J: 0 
^3nri^Ci*^<i:"rSif3R317 71MIS5}t^l 

o oc^-rn^tciBttoStt^-. 

B§3 2 kH(CfiSoTC^Ci^!^mi-r^^*3Sl 1 

IBigo^tt^o 

m^m i 3 ] buib^*^ tr-zs&mmcjtmztix^ 

iclB«gO^I6T- 0 

[if ^39 1 4 ] b?IB^' v v-vimm* V % 4 

y'ltxmztix^zztzftWLfrz mzm s ibmm 

m^m i 5 ] m^mm^&Bf&2tix^z>m%$t. 
mnmmfr *>ma u x nmz n zmmm^ t . 
mnmmm^ommRv/xtemmscjtm s tir c> s ai 

mie^ib was© fu Ratflw^jiE shrc^c* Sui mmm 
m>mmtcj&jsi s tin ^ ajmsssis i % 

SiaiHlK ^ , /S /r - ixrt CCiRg 3 ti rt ^ & ^ffigr * 
tu 

HWB^OHP^0t^«5ESIS»D*^ 
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"3 tin > * c <t <t r z>&mm 0 
Mara******. 

m t Bsspitffisg t wmmmmm t zmm? & mmmmm 
mnm&nw&±mmmmmm$$±zmm?zmmm® io 

^<D^icsufa«msfflS^@a5X«B5fBWJM^©ffl 

20 

[000 1] 

[000 2] «*.«**S*»6fiSa««>t, 
[000 3] 30 

im%:CD&ffi] sag, j6ttM"c*s«A«5^*ftjB 

2. 13*tltC^ B C©2;*<DRS|51 2. 

13«1 Sl2aMI13a»^titl^ fl 
[0004] 2a, 1 3 a«, 0 9CCtel>T« 

2. i 3<Dmmc<bmmtcm~tt>ti 

X^Z> 0 C<Dtc&>. 09COE-E' Srffilt^^il 0 
Cc^T J: 5 tcKSB 12, 1311 *<DtmJ&WfiKHVi 40 

samx ion jgt&fi-©** $ *fi£*<£ o < /j^ 

fbOTk, RSB12. 1 3<DSttJH*#{K< C Iffl 

[0 00 5 ] C<Dtc#>. BSHSSO^XSWcSJSttit 1 0 
Wlltl^e CCDJ^&JggH^ LTG1 

fiHM^ 32. 7 6 8 k H<D;bm<Dmm*m&<h *y . 
c<d£ >> tmm^mmnt lx mEfl^a<z>tfx&* so 
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C<D*mmm$L&3 2. 7 6 8 k H<D/J^(DJiIb^ 
[0 0 0 6 ] tC6X\ ±2©<t5 6KHS©tXl* 

s®*Wt- ion ^SBct 0 mm&wm s n £ ksb 1 

2, 1 3»t^J:^^:^orc^ 0 JU*ffKUl H 
9 Sana 1 0 icfjk^m 12a, 1 3 a cc«m@^ffM$ 

cn6il2a, 13a#R»6tit^ft^liWl 
2,13 CDBr&^Mfflrlffi 12b, 13b (Cffl!Jffi«ffi# 

M$n^ ( fir. flKfe^pjjp3n*<biii«ffi<fcffliJffi 
mmt<Dmxmm^cm^\ 2. 1 3 5 

[ooo7]£c6t\ c<D£*>temmmtmmmm 
1 1 ccts:w6nTt^sgpmffi*/Mr, siftttatsffi 

^fflJffi««lcfiy&3ftSC£*c&£. C<Dtc&>. SSP^ 
S i 3*»*-*><MEH«« i * J8*fcT £ Jgtt««#*#g£ ft 

0 9&c*>tt£«BBilffil 1 etc is 

HgffigMH»l iMIl 1 ci»*I 

1 2 c itciBg^ti^o 

[0 0 0 8 ] <fcC3#, CCDfl&SBSt® 1 2 cCC«, ftl 

2 aMiiWM^nrc^^, mmmi 2 c 

*iT^Scl>«» (H9CC*5^6«4«SB^) CCiBSif^^ 
[0 0 0 9 ] 

m*3 2. 7 6 8 k H<D/J^©ffi«6-f *&C«*g3^iSfc 

2, 1 3<D^1 lKI*5»i«ttrfiIfCil3WlittfO. 1 m 
mIS, «12a, 13a ©HiCtol^rSt^rnloe^W 
^.«0. 0 7mm||gSrMft$nn^o 
[0010] LfcaWo-r. ±a©S8B«SiffJffi«ffii 

cfC*5W*«« (H9tc*J^4*4jttSB^) ©HCCteW* 
BWK, «i«0, 0 15mmgSi*JE3ntL$ 
^ B iC6t. BSSP^Hl 2 ctclBMOJr^if SWJffi 

B£*t*5. cntii, aift±, iilSffllMll 
i8l««Xi*«««flBS«««<fc©fffl»ffl*0 . 0 0 5 

«»i/fco, *©«©®»*ecrnj«tt^?Bi<, mm 
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[0 0 1 1 ] ^ 1 ltt, EI9<DF©»#(D«H8S£ 

Stffil 2 c«c*jWSg» (H9Kl*fWS*HfiSB») *j£ 
<T£/c£>K:, ?<DW>ft<omi 2 c<DJBtt*mt*Hl 

fi©<EKi»C-(r CC*tLT, R 1 2 3W#ft(CJBJiRS*i 
&l>/c«>. Rl 2(D^S6©^*7>X^n. J^KCC<fco 

^J8»i*^¥-«3fe**rc I fc©**-*"^?** io 

[ o o i 2 ] *cr. £Lh©jS«:«*, mm 

[0013] 

EaSP^6^UlL/rJBfiESti4fi«6R8Pi. IHSBSttR 
c > Ml BliittR^cDffiiJ® {c»«t 3 ti r c » * Mffissa: i , 

mmm%$ t , 8?f easnmsssB t gtrEffinvsas <t *g« 
ft** r> r r» e> *i a <R2ffij»cc*f u r«*t*Mcj&a ^nt 

[0014] lt*B 1 ©«fiStcJ:ti«, WE8BKDHIP 
BBO»»»J<D(l*«<DaB»©*l J: 0 & < Bf& 3 n , CO 

cci*«c£#rs*. *fc, M«flll©«j«{cJ:ti«, 
stints, ifc^^r, SuieJgttMSBotgtto^'^v 

[0015]»*Klt »#^2©«9JK:j:tttf. IS 50 
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#3ii©«)#&c*5i>T, mriBjUftRaJ^aefflBiEsn, 
HuiBis^cDJJiaRSPtcff^^nrc^Mie^oiapi* 
(DBWfi* ft-etiBSEl— 1 tc o r c c £ ^r^a* £ ir h 

aWIWBBSti, HuIBffiR©ffittRaBCCJI5RjE3ti"CC^ 

we^o wp»©?ett*«* ti-en«ra-- i & o r c * * 
<Dr\ tt»c«»R«*w-r*fi»>4-t?t>, mami 

fflfttimaSXttlfEMBflBSraSSRWiffl* 5 . BufB« 
S***«rEfflffi*tt»£ JStfc u i; a 

c<t**«SCcB5<-c<t^r*a<fc«cc, ifflEfifl&Rflso 

[0 0 l 6] ff*U<»i. «*3B3©*?H«:J:*ia. IS 
*3llX»«*fll2tcJ:ntf. fwfB&<^J&3n/c3tSP 
CDBBP3B©*!* 5 , SufBffiCD^CDmgi5CDMPSP(DitsCC*t 
LT#J0. 0 2 mmaiJE»E<*«3nrt»SC <!:*»« 

<*«E3hA:»aK>BP»©lB^. fuEffecD^oSSP 
<DPBP8BO*i6C*fOriKjO. 0 2mmgS«<Jg«3ti 
Tl>£ 0 L/c#oT, BJESSK^ffiEBSBOiH^, 
9»©*B<tO. ife»0. 05mmeSlZ;<fll« 

E«jffi««;BJ8ii««a5j&* 4 gn Earnest m^mmm 

[0 0 17]»*b<«. »*3B4©»«{cJ:n«. n 
{C, cne>S^©SttRSB<DKffi€r»ffl©^3^|njCC^ 

fulBJMIbK-^^M^Sittitcc J: 0ffM3txr c>& c 
[0019]»*U<B. BWOieoaiBKiititf, IS 

[0 02 0] »3CT4 71MI«3W16©aWECCJ:titt, C 
SfflS««ffi«B*^ 8fHB«SfiaB^EflPJffl«ffiSBtS 

» o waiw-cc^aw* 0 4 c <b ^*^cc|% <- c <b Wtt 
4<hftcc, BulB^J!6RSi5cDJi8tiO^^>^3&^^ 4 jg^ 

[0 02 1 ] WEBWtt. »*3S7©*9B«c<fc^tf. S 
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JSttMSM!) ttlS8taW JftiK 3 ft X t, »ft <, >ttG&abMffi® 

gasnffigfs i mriefflijffissasi *as»r mmmmmm 

35£i2g-f Sfc»<D«i^SfliiBggp*5Jf^3 ft. Bale* 

^MDffl©«M^iWBB»aB«o*i*iei(t>*-rfi^^nai«: 
(fil*. -3 -C S W ft S (gSi^KSPf O -CBSfctlfcK: J&K 3 ft r 

[0022] it*jf 7 -aymmc&tia. mizwrnnvm 

ia«gp©egPgP©Sg|5ffliJ©itaA5ffe©g|5^(DitlJ: r>m<& 

«Huieffli)smffifflS^msa5^i2^T scit, c ft 6 

Sc4**$fCE*<'C 4#rfr£lSS^P-C*S. 

i»*JB7oitRRKj:ft{*. mnmmK<Dmnitfm<offin 
ss: w 6 ft s v&mmtrc ttLxmMmcBf&ztix^z. o 

£^14-£JI«JX*;l,+*-fi3fc£a-rC Iffi©if*«v-<7 

fc6tct ***s«:i»jtT •£» c 4 air* stStt 

[ 0 0 2 3 ] Iff £ b < it, M*«8©l6!JiCC«fcfttf. I» 
*B 7 ©*)««: HUia^!ftK-£DHilie«l&Wai5*sit 

istgEg3 ft . ffreattosiuaspcc^fiss ftr^&airiB 
«gp©ggpgp©^*s^ft^ftBgis)— i^c-^rc^c 4 
iWWt-i-Sfift^-c**. W^SOD^fiRtcifttf. 
HuiatS16K-©mFia}S«jMg|J^I®^!i5S3ft. i!5ieMfc© 40 

imsffiic&is. 3 ftrt^iriBSiascDpapgiKD^^-e 
ft-eftBSi^— <t a o r «,>■*>©-? , «^©jg«iKsi5*wr 
4fi»«-rt>. «riBiii«s^sttssapx»flnBffliiQSS 
ejs j&&$saj#. Huiajimesp^HufEfflijffi^ggpi m 

m LWmK D-5> c 4 £*#UC!» <- c 4 #-c £ 

•>*4fc/c6tci **#scciw±-r -2. C 4 -c* 

^■C&-2> 0 50 
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[0 024]ffSL<«. IB^9©^HJ«:cfcft«. If 
3}3I7XttfS3J«g8 KiatK©^fSCCfc^-C, BUlBSl&K- 

©mrtasK ^sft/cStsuopgpgB©^, Buiaffi©a5 

^■©^a5©P3Pg(5©ita«:*tO-Ci^O. 0 2mm*lffi3fc< 
Ji5^3ftrc»Sc4*^S4-rsJgS6-?r*5. 

9©«tSc«:«fcftj3f. friasifti>i-©Huia«< jfjfS 3 ft tern 

*fU-a$0. 0 2mmfIKifc< JF5/iE3ft-Cl,>£„ L/c# 

or. B?fes^mffiiesgp©iiiiA5. te©SB#©ui «t 0 . 

ii>&< 46ift0. 0 5mmfim£<K£thr&C4#-Ci* 

&©-c. H5fa*m^ffl^mea5x«B?iBMffi^mffl^ 

iKSffiSB*s. fftB$S&§|5^ff)faflIiffiS@SI54^i&UJg 
B^tiC^*^ G-5 C 4 £*S*CC|9j <• C 4 1fiX1* -SJgffij 

[0 02 5] j(f*Ktt, Ht3fcJi l 0 ©#SBJ(c ifttf . 

iS^7 7!)Mii^9©i»-rft*^(S5c*3^r. mriaJl 

ftTl»«,4it{C. Cft6&*©^S&MSP©»rffl£j1ISB© 

4c tz&mt-i-zmmTx&z. 

[ 0 0 2 6 ] Sf $ L < «. ii^JS 1 1 ©^sj(c j:ft«. 
B*17 7iMIII*3Hl 0©l<>rftA5©«^«:*jOT. mf 

[ 0 0 2 7 ] $f £ l < «. si^JS 1 2 ©^(C ifttf . 
W*^l KOffif&lcis^X. Huia^XM^B^Jilft^©^ 

[ 0 0 2 8 ] l. < «. nmm 1 3 ©^s^tc «fcft«. 

«*3H7 7iSI»*3Bi 2<oi>-rti*>©ateR«:*it»-c. h5 

i B ^- „ $r - ^*5?ittccff$fix 3 ft-ci^ s c 4 *^at 4-r 3 

[ 0 0 2 9 ] »S L < «. 1 4 ©f£BJ(C J:ft{*. 

IMSB8 7!>MiMail 4©t,>^*ft*>©«^«:*j(,»-C. S5 
>r - iP*5^fif'> y > 5f -f 7"tcff^3 ftt: t,i 6 
c 4 « 4 * sas^-c * & . 

[0 03 0] St#II 1 07!)^«*^ 1 4©«fiSCCj:ft 

«. cfte>©miiajiKiK-©H5fa?8meffl«^esPX« 
Hutafflffi^Sffl^mssp^. Huia^msgp^Hifiefffja 

S@SB4 L tiSd^K^^S DSC 4 **M5CR* <* 

c 4 *i-e * s 4 . tiriaiSKiWSB© Jitt© ^ > ^ 
mn, m^icj:-oxmawmmmmimt>*), mmx 

©^^©^tt^tti^JU+'-fi^^^TC I fit© 
[0 0 3 1 ] MIBgWti. 1 5©l£Bj(cj:ft«. 

msanmmwf&ztix^zm^t, miz^tp^mtti 
BE^tt»ia5©MS!«a5*^fiS s ft -c i > <c i > Bu lafgaftMSB 
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aM*©»<t>3*<jBSEsn, c©*<»ss3ft*d*»© 

3ft£ 0 

[0 03 2 ] iufEglftte:, IS^Ji l 6 <0&®Mt£tl\X x 

m^mmmmm^ftx^^mut. fufBSgp^^^m 

ibssp^ssb £ f&tEfjwiamffiSP i * miii 
zfflwmctm uxm c >r t, > -5 m^-asr * r , mria 

<fcO»<JB0E3ft, C 3 tifc»W©HP»0 

r&iccr^^ o r taw ft zismsuctt 0 xKttmcjtm 3 30 
[0 0 3 3 ] imm 1 5x«ii*« 1 6 (ommt&ti 

3WBflE3tiTC>4. L^ot, liuSB^tt«BEiEffCC 
frSB^Sffi«4ft««WX»W9Bffl!lffiK^S8K«SW 

ffiffl«tt«SS|S*<> WiB»W«S^>tWB«ffi«flK»<b 40 

5XfJa*Sl 6<D»fiWc<J:ft 
«. C ft 6fBBffitt>t©OTiB»S|J(DBBPSB©?Ktt^HUiB 

«CcS*LrBS*HktCJBfiJ3tiT^So Uc^ot, BufB 
[0 0 3 4] 50 
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^BW{c»*LC^«^©K^«3n"t:c^^ *«9B 
<Dl B*S#fc C ft 6 cWKJBteK 6 ft S fcCDT'te: 

[0035] (mi <Dmm<D&m) m 1 

€><fc^(C7K H ^#^a^6^0m3ti^CiCc^^ o C 

©<t^cc*««i^H 1 ©xffc&rPicciBat3nscicc<fc 

^*J*&BSHS©#XS!*«i«>t 1 0 OiftS. 
[0 0 3 6 ] S/c, J: OIEtttett, ^M*H.SglWt 1 

ttso* z 6 a & fi£ffi«^ cc *jc ^ x\ x win 0 cc . 

XttiYtt<b^6a€>XY^Fffi^JS^tf*^rpJCC^ie[7!> 

HMMFr 1 0 o^fiEStiScifca-s. 
[0 0 3 7 ] CCD J: 9 fcBSHM^XM*,f|jSIWt 1 0 
Ott, SgP14 0<t. CCDSSPl 4 0^6HCCfc^TY 
tt#fflCC^mr*<fc 5^««3*lfc«iL6*2*<D«ttl« 
SBr*SKSBl 2 0, 1 3 0i4^0W5„ C©2* 
CDMSI51 2 0, 1 3 0CD^I120c, 1 30c(C^. 
HlSO*BI2^-r<fc5tc8lffll 2 0 a, 130a^ 

ft^ft&f&zftx^z. m2tem\<DA-A' mmmK 

WmxfrZ> 0 iC6r, CCOjtSBl 2 0 a, 13 0a 
te, H2CC7^TJ:^5C2*(DJIBaBl 2 0. 1 3 0 ©SI 
&ck|Hj«tt^j&3ftTl>£ 0 ly^t, S2JC^Tcfc 
5 teJRSB 1 2 0, 1 3 0 CC«, »SP 120a **«BICCte 

0DrBSHSO#XM*SJgSbK- 1 0 0 i^ltl^o 
[0 0 3 8 ] C <DmHM<D^Xm*M*MW)K 1 0 0 CC 
SI Cc^-Tcfc^ccm® (HCC*$iiTM«ISK» ^ 

iS3n^> 0 T3tct>%, Bnccsr<t5cc. aa$i4o&c 
sasm® i 4 o d mm 120, 130 

<D3tSB12 0a, 13 0aJcit i*S12 0d, 13 
0d&*:ft?ftftm2ft2> e S/c, B12 0, 130 

<dm 2 cc^-r , -en-encoMiij® 120b, 120b, 

13 0b, 130b {Ctt, ffliJffimS 1 2 0 e , 1 3 0 e 
[0 0 3 9 ] C CDffJMWBB 120e, 130e©^^, 

m2<DMffli 2 o<DHtc*5c>rji-ro«:iBa3n*fflW« 

ffil 2 0 eK^Nffl 3 0©Hic*>c^r^fflfJCcIBg3n 
^illi 130e(t HI tC^-T J: ^CCfflTO^ffi^S 
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S„ £/c. H2CDKSB1 2 OflOHCCfclirrtflBCCiBBS 

nswMse 1 2 0 e 4>fflijffi^s«s^im@ uug 
ttsti, connifflsmf 1 4 i« % 01 ©a® 

CC*jt^SW«ffil 4 0 ct^££ftS*£j&£&oT(,> 

So 

[0 04 0]-*, il^TJ;^CilI120ci, 

1 3 0 d tm&mm 1 4 0 d t*im&z>tc#><Dm&% 

iI14 2« 4 HI (D»35 1 4 0 »ffiX«JlffiK:*JC>T 10 

sgsmsi 40 dig^nsMi^^rc^o ic 

St, C(Dcfc^^^H^CD^S* H B a fliaT- 1 0 0te v 

MX.»A&JHtttt^3 2. 768 kHt*^ 

3 2. 7 6 8 kHCD^M*H H a JiI6^iJ:b-<, *L<'h 

[0041] fatoft, hicctStji^cc. bsh^cd^ 
xa8*»s«hF-oo©Yi**fij©ftStt. mtf*^2. 

0 OC7)X$4*^COit)I«, ftO. 5mmiai&ot^ 

S Q c©tS(t S£*©W^a*«i»K-©H»Wtt^ 20 

ffit&S, 3. 6mm (YWr&rfiJ) , 0. 6 9mm (X 

tS-TMBPI 2 OCDYM^faomZte. WAtfftl. 6m 
mISt'* f3 , 1 2 0, 1 3 0 (DX«I*[pI©iPs 

2. 4mm (Yffcfrfa) , 0. 2 3mm (Xf^ft) <t 
[0 04 2] CCD J: 5 {cS63fc<0*Xffl3W»««r>t4Jt^ 

*L</h3<ftr>rc^Mff i 2 o, noiat ii 30 

&Vm2<DJ:5(<cm^l 2 0 a, UOaWUc^nt 
fc9 . CCD^Pl 2 0 a, 1 3 0 ate, 1 2 0, 1 
3 0CDII12 0C, 1 3 0 c_kltCtoi,>XYWjfittCW 
*.«#J0. 8mmfig<Dfi3&Cff2j££*ltl>So iC^ 
t, H3», mi<DBX*jjk*?$$fr$:&*LtcWmmx& 
So 03&C^TJ:5K:, C<D«gPl 2 0 a, 13 0a© 
Xtt#|Sj©e«:. WUSftO. 0 7mmgSt*l -e 
<DZ##fa(D&£te:, fl|*.«ftO. 02^60. 04 5 
mmgft£fcotl>S 0 

[0 0 4 3 ] i»SBl 2 0 a, 1 3 0 a <D|§P3fl<D 40 

SSP 1 4 Offll 0J*.«8tSP 12 0a, 130 aCDTS&aS 
^60. 2mmPJ-CCr>SB»tt, 0 3 &C7jVr<fc 5 CC}£< J£ 

juntos- cn«, mtfo. osmmr, ±m<d 

0. 07mm<£00. 0 2mmSK»<MSntC» 
So T&feft. W*tfiflgBl 2 0 a©BBPOJBtt», 0 

ftstEgj&c-c fc^ut^wcM?ntc^ 0 

fOt, COBS*tf*«flfe*<D86SPl 3 0<D*SP1 3 0 a 
[0 04 4] ZCDJz^lcm^l 2 Oa, 13 0aCD«g|5 50 
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1 2 0 <OS8WW©« < ft o fc3P#tt, 0 3 (rC7jk~$~<£ *) dc 
tEBl&O. 0 1 mm, ;&ffll#0. 0 1 mm^<M$ti 
tOSo C<D/c#>, C(Dtt<JBflc3*i/c3»»CCieKSti 
^tHSl2 0a« t 0. 0 1 mm/c^ifg^CC^ 

& < Hearse — cocfc^ccKsui 2 

0©rtfflJ©fflfflH«ffi 1 2 0 e <bS^S/cii)CCWMmS 

ct^iC, »SB1 2 0 a*s»<JBflc3ti&l^ttS8r, CCD 
fl!!M«ffifflgtft«& 1 4 1 #BJH3tt£<t. «3P 1 2 0 
atc^StiSaWffi 12 0a <bflffi«Stil£&««i 1 
4 1 <t<DI»MrtsffifcCCO. 0 1 mmiM, 5S*fc#<Dfe 

[0 04 5] L*>U #HJ6©»S8ttt. j»SB 1 2 0 a 
#TfflS«P6 0. 2mm<Z>fi3r, ^OillWO. 0 1 
mmi<M$ntl^ fl L/c#-?t, iI1120a 
iJgkO. 0 lmm»<fti. fit, ffl!Jffi«fi^SN%« 
ffil 4 1 ^H3tciSTJ:5tcKfflJl 2 OCDfflll (rtSJ) 
KEHUfctB^ IffiffifflSiftlfi 1 4 1 <t«H© 1 

2 0 a<fc<DIBPBraO. 0 1mmffi*<i:0»At k 0. 0 
2mm<h&S 0 l/c^ot, ffi(JB«£fil&i&«& 1 4 1 
<t«1I©l 2 0 at®J@»«*s*D«:<i>j»tt1iBft:#X 
M* H B a *I»Jtl OOiftS. 

[0 04 6] £/c, #ggtt<DJgJB*C«S#XS*fl«tt 
Jtl 0 Ote. ±j£<D<fc5CC, 5SOSr<DJR»l 2 0, 130 
(Dm%£ 12 0a, 130a ©MPCWI5tfo&* * 0 3 fc^? 

mc-c tcttLxmzmicitmztix^z. 14 

r^So §4 (b) #3@»0^J|gKffi4^XSfeKS 

jjiSbK-i o ooja«»¥^i*i»«****r^^T* 
s e 

[0 04 7 1134(a) (b) CC^-Tct^CC, *H^CD 
f^CC{^S^M7Ka B a ^«jK- 1 0 0<D!$fflAsmiZ. 3 
2. 93587 KHzX\ mmmmZO. 0 5496 5 
kHzt£>S 0 fit, «^HP^tt3W*»»ft»^ 
32. 91773kHz t^ig®^ 
0. 0 9 2 6 1 1 kH zt^So L/c/^ot, 

So cn^, «35l2 0a, 130aOBtBtt 

^(SSDKC-C tC*fbtBg>ctl*tCieS-rSC<bT', JR 
SP1 2 0, 1 3 0<D^«lO^^>^^«Stl!i<a^, 3 
««CCj:oT3e*SilW«tt»fcSE*>0ll<a:o 
fcc<tccj:s&cD-c^>So 
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[0048] C<D£ 5 tC*SBifi(DJBJBr». 8135 1 2 0 
aOTSSB^itWJ-CO. Olmmf^ttotC^W 

l>. SEfc, #^<W&«r», »9U 2 0.a©T«W* 
60. 2 mm©fiSr»< ftott^W*7Sl/c^ >K 

0. 0 5mmSRTt>C Ifi0±ftfe5>4<«i© 
OlfcftCft^ofc. C<D/c#> 0 0. 0 5mmfIJg^"C 

[0 049] ic^r, c<DJ:5tcffiHS*i*«l«ei 
2 0 d, ffiiffim@l 2 0 e SttWCU*. JK 

KM. «*«2»3^6rti3 m TiiltCr, ±JI#A 
u^6M?ntC^ 0 C<£>*§^ C rOftfrOtCN i 

cc&, a i mm-emmzmmwututcmm^c r me 1 20 
JTC\ ccdc r lo^ciiii ur s i 02 f^M 

«. mtfFiC rdJ 1 0 0 A^9 0 0 ArltAu^ 
5 0 0A-1 0 0 0Ai)Sotl^ 0 
[005 0] 4^Sfc©JB«Cc«S*Xai**fitt>t 1 o 

rBwrrs. *xffl**jB«wt i o o ©j^asoia 
^o&^m^cfc^ms^san 4 ocDsasmei 4 0 d 
ec«i&g*i4. -r&t* c<onmz. mmmmmmmm 

m 1 4 1 <hSim@fflJg^ffi 1 4 2^^SrffliJMHS 1 30 

2 0 eisiii 2 0 dtc-e-ti-en^j&dnSo. ccd£ 
flnas9«flNissR«s 1 4 1 tmmm 1 2 0 d^ico 

ffiflJ8&S«ffi 1 4 1 iill 1 2 0 d3£<t<DP H ^Cg$K> 
[ 0 0 5 1 ] CCDct 5 tCflt«S 1 2 0 d iilli 1 2 

0 e tcmm&wim$ti&± . mmm 1 2 0 d ^wan® 

1 2 0 e <t©ratC*!?£#fe£U H**-C*S*aCDF*i 

<fc^r, E*ttr&s»sui 20, 13oa«u § 

1 2 0, 1 30 QfgSP 120a, 130a CDHEIJfct*** 
Wot, MSB1 2 0. 1 3 0©ag«b<J!V^>* 

tt^. c(Dtc&. #xs*fiSttJt i o o oja«»©s 
stt*«B&x*ji/4 r -tiijfc*«'rc i ffl<D*t^^^ ^ 
+ * t /c e -r c t i * c Rut -r £ c t ffi r * & . 
[0052] 3 6«c. c©i*oftfijffl«»B % ma 50 
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32. 7 6 8 kHiftotfcD, 4XJK<DJ&flHCffi«9 
Xffl**S«l>i-l 0 0lt B2CC7jVrj:5K:. RSP1 2 
0, 13 0©JRH^JK^BSHSatc}Bfi!ES*irc^/c«>. 
g£3fc(D3 2 . 7 6 8 k H^flFXSfekftMtt^itt^, * 

[0053] test?, ±&<Z)«l&«ffiKB»D©^JSE 

K«i 2 0<d«wi 2 0a©iB%»<'ra/c^r*jB 
[0054] (02 (DmmcoBm) m 5 #^J6<0» 

2 0 O^tit*^ C©-te^5 » — 

ooii. ±^cd^ 1 ojus<3[>ji5JB©«x 

KIcWifrlOOtttiLt^*. Uc^ot, #X 

[oo55]i5«, -tz^s ?*/^~^«xffl«w?- 
2 0 oo«flE*^-r«i8Bfffliar**. as cc^tj: 9 
-fe^ ^ * ^^-V>^yLmmi^-2 0 0 ^<DF*g 
Bfj6C^IB**-r*«tt©^7 4r-^2 1 o*won^ 
-5. CO^»^2 10«:tt l <e<DJgaUC<-*gR2 

1 i*mrc>*. ccd^-*§[S2 1 itt % m«r;u 

[0 0 5 6 ] ^-*SB2 1 l©±tc« % ttLtSR2 1 2*5 
RW6tir*j0, CCDttLtSB2 1 2«, ^f*2 1 3£P 
«(D«»3^6J|gJSS*T,rC»i. ^^c, CCDi*±a52 1 2 

<D±t<atmw2 i 3^ttssn. cn6-^-xa52 1 

1,.»±»2 1 28^1*2 1 3r, tp&omfcZBlS. 

2 1 0<D-<-XSP2 1 l±tC«^^^r-2xfflB»ffi2 1 4 
#Rl?&*VCl>&. C(D^*^^-v ; fPJjmS2 14CD±CC 

«^mtt?g«M^^/rLT^M* a B H JiS!iK- 10 0(7)1 
[0 0 5 7 ] C O^XSWcfflSttM- 100B, ^ ^5r- 

<t^tc&ot:^4. coi^, sxss*»fi*Wi- i o o 

{c», 0 3 CC^T J: 5 (C, ffliJ®m@fflS^m@ 1 4 1 <b 

mmmi 2 0 d^ioracc^, D-c^-rs^mffiiessB 
ms^g^ms 1 4 1 i«m@ 1 2 0 dmtoffltcmm 

HMo^M^K^tiSijK- 1 0 oot4t6^+^cc^»r'^ 

[0 0 5 8 ] * fc, M^P 1 2 0, 1 3 0 (DiSSP 1 2 0 
a, 13 0a (DPSPJfJtfc^EI 3 Ol^ffltHC - C * dcjtt U 
xmMmcBf&ZtiX^Z. Ltcf)^X. K3P120, 
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1 3 (XDmmo'^yx&mti, xmtuzm 

i o o <ommk<D&im.^mM^*)^-m?k*m 

[oo59] (m3<D9m<DBi&) H6«. *mm<om 
3m}mc%zm*®mT&ZTtsZ)immmM3 o o 
starts, c©-r^^^a^aig3 o o«, ±a 

2 0 0if5S* B H B I»frlOO*ffiffliri^. U 10 
#->T, t7> -^^^-^fXSill*2 0 0 ctBSH 

[0 06 0]i6(t ^t>^;U^miS3 0 OOlHlSg^ 

^£v>f ^a-7*>tcA£fT£<t, M^i^^UXipg^li 

soyo-y^ccA^stis. fit, awx«aiisn 
[0 0 6 1 ] CCDn> ±as©ffecc^^aPT 

M^ROMHfc$!KaiT-Sfc«), HSK-CiSCiW 30 

0 0#m>6ft£C£&c&£ 0 -$t£tt, 

11141 £«H^ 1 2 0 d*i(D|ffl{C«. DT^frTfg 
fflfflm&fB&j&«ffi 1 4 1 <t3tm@ 120df 
[0 0 6 2 ] Ltc&-?X, fXS*fi«aBl)t 1 0 0 CDtt 40 
2 0 0£WT&7^*;b^9lfS3 0 0 <fcft£ 0 Sfc. 

1 0 0OB69U 2 0, 1 3 0<D»gqi 2 0 a, 130a 
JiRSJTtOS. Ltc&-?X. K95 1 2 0, 13 0<£>]ggtj 
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%z?zs$)immnm3 o o<t&a. 

[0 06 3] (M4®|gK®?&tt) ^SfiCD^ 

os^-rat**. c<DTis$)\s^7^B¥mWiAr o o 

«. ±3i0^3(Dj|Jf6cr>^jS(D-fe7 5 **rC$r-2/*X 

affi«Hf2 0 0 i^<o^r«iGK*iftiiL/rtiS. u 
^*B s H ia)t i o o coffin ffWgK oc > r « , h- 

[0 064)^7 tC7nT^XS*a*JSS 4 0 0«, Bl 
B7fc^rJ:'5tC|l«igiJg4 1 0£gBgO/c4><DT'£> 

[0 0 6 5 ] #X*ai8SS4 0 OCCiRSS 

nr i>a«xs!*«rawt i o o &us, h 3 ccthtj: 5 
cc % fliDiSflrasttffS 1 4 1 &amc 1 2 odfi© 
imcc d r^riRtiBMwas nr t» «fc 

1 <b«HS 1 2 0 d»i©MCC««^*OffiO®»«3W 

0(Dtttg^+^^»r^€>#X* H ^MS4 0 0 itt 

H%fi84 0 0 *«iBT4 C 4#T* 
[ 0 0 6 6 ] *fc % *Xa*fiJKttJi- 1 0 0 COMSP 1 2 
0 . 13 0 <D$t3S 12 0a, 130a (DHPJBtt^BI 3 

/Jot, MSP1 2 0, 1 3 0<DJM»lO/^>X^ 

£ 6 /c 6 -f C <h ***RKl|»±r 4Ci #T ^ ^>#XM* 
[0 0 6 7 ] <»f5©||ft<0^«) H8», 3«ttO»r 

^XfJiibT-5 0 0^, ±»©*i ©*jto»«®sxsa 
* ^ ^xifflft^ 5 o o t©fi»{cfxa*a 

fittWl 0 0*iW&?Ztc&><D&mm<D*+ ^530 
*WL-CC»4. CO*t-;^5 3 0tt, XfA520K: 
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[0 06 9 ] $t yy'b 3 OiaWgZtltc^m 

ioocDKgpi2o^sgttu. Jii&^£LTi£#rr6c 

3 Cc^rT J: 5Ct, fFJM^ffl}gMm@ 1 4 1 <b^m@ 1 

2 0df(!:wat Dx^mmmmmsmmf&z io 
mmmi a i £«mji i 2 0 d^icD^cc^M^^offe 

<D*3f£^#£ G & C 1 C > c 
[0 0 7 0] l/c*^t, #5£^*JlflIiftK- 1 0 0CD14 

»;>^-^>f^#^ji8ji^5 0 ozmm?z>ct&xz 
£/c ^M7K H Q H *itt>T* 1 0 oomm i2o, 13 

0 (DM^ 12 0a, 130a <Dm^tfc^0 3 (DfSMM 
C-C cc>rtLrBS>rtmcff^$nri^ 0 u/trt^ 20 
T, K3H20, 1 3 0O}libCD>'^>X^||n, JfJtt 

«>* ^MTk^mn 1 0 0CDi^^(D^^tt^^Kjx 

*XS!*llfi«h?5 0 0iW o 
[ 0 0 7 1 ] */c, ±3i(D^^<D^fil^«, 3 2.7 

6 8kHz <D^xm7k£kMn**ffl(<cmm utc&. 1 5 
kHz jhm 155kHz (D^mik&mm^cmm'vz 

[0 0 7 2 ] £ #j£Bj3te:, ±IEH^co^StCK^ 

mfr^t>#^WShtt-&XZZ> 0 40 
[0 0 7 3 ] 

c 1 m&%7E-?z>mmft, mm*. &tmj&vm*mm 
mi] *&w<Dm 1 <Dnm<DBmmzmmKx$>z> 
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^m*ikmw)ftz^Tmmm x&z>. 

[02] 01CDA-A' ^TOKrffi^r^^o 
[S3] Hl(DB'C^-rfiP»*ffi;^U/c«lll8H'r*4 0 

[14] (a) b, m^omn&vt&±M<D{jmmc - 
f^^ra*. (b) **»©JB««cffs#xffl 

So 

[0 5 ] n2<Dmfo<DBf&lC%2>-&7 5 * S^'^-i** 
^^*<D«tfE*^-r«IBBrffiH t? & S o 
[06] »3(DSa6©»»ecffS^^^8l»«BOia 

[0 7] ^4CD3l)®cDJf^C^S^7k H B H ^^^ 

[0 8] msvmmmmjci&Zisv z j y'^?i 

[0 9] ^*©WX^7KS^lbM-cD«^«:^*r8li8S0r 

[01 0] 09QE-E' BrffiHr**. 
[011] 09(DF(DSB»<D«H8J£^|g-C*-6o 

100 - • • ^XMtK^ASWjK- 
1 2 0, 1 30 —- MSB 
120a, 13 0a- • • $f 
120b, 130b—- ffiiJB 
120c, 130c • ^ffi 

i20d, 1 3 0 d • • • mn% 

120e, 1 3 0 e • • • (PMSffi 
1 4 0 • • • SSP 

1 4 0 d • • • m^mm 

1 4 1 • • • MSKWMMKS 

1 4 2 • • • mmmmmmmm 
d • • • 

200— • -fe^a * ^y^-^txsrt-?- 

210 •• • A**$r-S* 

211... -^-xgp 

2 12—- m±m 

2 13—- g{* 

2 1 4 - • ; ;^^-2^J«i 

3 0 0 • • • f^^l/SBSWS 

4 0 0 • • ■ fFX*SiaB» 

4 1 0 • • • JMHillB 

5 0 0 — • i^y>*~*^:/*XMBHF 
5 10- • • U - F 

52 0 • ^t-A 
5 3 0 * • - tt^ 
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[H4] 



(a) 



70 
GO 
50 
40 

!» 

20 



TO 



32.91 773CHz 
a 092511 KHz 



(b) 



TO 3ZS3SS7KHZ 
SUMS a064965KHz 



[H63 



i 



■L 



l/v"<— M 



7 s 
-a 



ha 



=i > ha-7 



LCD | 

-I 



RAM 

I ROM I 



7 0> h^-i^©^# 

(51)lnt.a.' m*l$m Fl f-V3-K(##) 

H 0 3 H 9/10 H 0 3 H 9/10 

Slf»^iSrtjA«13Te3S5^ -te^n 
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F £ — 5J079 AA02 AA04 BA44 HA03 HA07 

HA09 HA16 HA22 HA25 HA29 
KA05 

53108 BB02 CC06 CC07 CC09 CCLL 
CC12 EE02 EE03 EE07 FF02 
FF07 GG03 GG04 



